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(54) Portable information terminal having camera 



(57) A camera body (1 00) carries a lens (1 1 0) fixed 
on a side face of the camera body (1 00) and an imaging 
device, and the camera body (110) can turn/rotate 
around a horizontal axis of a body section (200). When 
imaging is not performed, the camera body (100) is 
turned/rotated such that the side face on which the lens 
(110) is fixed faces the body section (200) to house the 
lens inside for protection of the lens. When imaging is 
performed, the camera body (100) is turned/rotated 
such that the side face on which the lens (110) is fixed 



and a side face on which a display section (230) and an 
operation input section (250) of the body section (200) 
are provided are in parallel to each other to expose the 
lens (110) to the outside. When a status such that the 
lens (110) is directed to the outside so as to enabling 
imaging is detected, imaging processing using a camera 
section is started. Moreover, when the lens (110) is re- 
tracted or a status in which the lens is unable to operate 
is detected, imaging processing using the camera sec- 
tion is ended. 
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Description 

[0001] The present invention relates to a portable in- 
formation terminal including a cam era therein, and more 
particularly to such a portable information terminal in- 5 
corporating in the same body a camera section for im- 
aging a selected image. 

[0002] Recently, a camera, a laptop type personal 
computer, a personal digital assistant (PDA), a mobile 
telephone or the like has become popular as a portable 10 
information terminal carrying an imaging means, such 
as a digital still camera, a digital video camera or the like. 
[0003] Such a portable information terminal carries a 
small camera in the same body. The small camera is 
placed, for example, in a vacant space on a side face '5 
or on a front face of the portable information terminal, 
or in other spaces, and can be rotated as for enabling 
change in imaging angles. Moreover, the portable infor- 
mation terminal includes a display section for displaying, 
for example, an image shot or captured by the camera, 20 
and an operation section for operating the camera. The 
portable information terminal performs its imaging in 
conformity with an instruction input from an operation 
section, and displays a shot/captured image on the dis- 
play section. Moreover, a portable information terminal 25 
having a communication function can transmit an image 
signal to a desired destination by means of the commu- 
nication function. 

[0004] However, a conventional portable information 
terminal carrying a camera has a problem that the cam- 30 
era cannot be conveniently used. 
[0005] Cameras to be carried in a portable information 
terminal are usually small and have reduced functions. 
Consequently, when considering protection against 
weather conditions, damage and the like, it is desirable 35 
to provide a way of retracing/hiding the camera section 
inside the body or even covering the lens when the cam- 
era is not used. Accordingly, various methods have 
been adopted for retracting/hiding/covering the camera 
when it is not used. 40 
[0006] Then, it is necessary to take out the retracted/ 
hidden/covered camera when it is to be used. Moreover, 
it is necessary to display a menu screen and perform a 
starting operation with its operation section for starting 
up of the camera. As described above, the camera car- 45 
ried in the conventional portable information terminal 
has a problem such as an expanded time is required 
until the starting of the camera and thus the camera can- 
not be easily and promptly handled. 

[0007] The present invention was made in view of so 
such problem and, according to a preferred embodiment 
thereof, a portable information terminal is provided so 
as to allow easy handling of a camera carried on a same 
body thereof. 

[0008] According to the preferred embodiment of the 55 
present invention, there is provided a portable informa- 
tion terminal carrying a camera, the terminal carrying in 
a same body a camera section capable of imaging an 



arbitrary image, the terminal including a first body car- 
rying the camera section having a lens fixed on a des- 
ignated side face and an imaging device imaging de- 
vice, and a second body including a detection means 
for detecting a position of the side face on which the lens 
of the camera section is fixed, and a imaging control 
means for controlling imaging using the camera section 
according to a detection result of the detection means; 
the first body is supported by the second body so as to 
rotate around a horizontal axis of the second body. 
[0009] In the portable information terminal carrying 
the camera and having such a configuration, the camera 
section including the lens and the imaging device is car- 
ried in the first body. The lens is fixed on a side face of 
the first body, and imaging of an image is performed by 
the imaging device provided inside the first body corre- 
sponding to the lens. Moreover, the first body is support- 
ed by the second body so as to rotate around the hori- 
zontal axis of the second body. The second body detects 
the position of the side face on which the lens of the first 
body is fixed by means of the detection means. The im- 
aging control means performs the control of imaging us- 
ing the camera section according to the detection result 
of the detection means. 

[0010] As described above, in the preferred embodi- 
ment of the present invention, a camera section is car- 
ried in a first body. The first body is axially supported by 
a second body so as to rotate around a horizontal axis 
of the second body. A lens fixed on a side face of the 
first body changes its positional relation to the second 
body by the rotation of the first body. The position of the 
side face is detected for the control of imaging using the 
camera section according to the result of detection. 
[0011] Also, it is detected whether the lens of the cam- 
era section carried in the first body is placed at a position 
in which the imaging is possible or not. Then, the control 
of the imaging processing is performed according to the 
result of the detection. Because the imaging processing 
is automatically controlled only by rotation of the first 
body and the change of the position of the side face on 
which the lens is fixed, it is needless to input an instruc- 
tion by the opening of a menu. As a result, the camera 
carried in the portable information terminal can be used 
in an easily fashion. 

[001 2] The invention will now be described by way of 
example with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
ences, and in which: 

FIG. 1 is a perspective view of a mobile telephone 
carrying a camera, according to a preferred embod- 
iment of the present invention; 
FIG. 2 is a block diagram of the mobile telephone 
carrying the camera, according to a preferred em- 
bodiment of the present invention; and 
FIG. 3A, FIG. 3B and FIG. 3C are diagrams describ- 
ing rotation of the camera section of the portable 
information terminal carrying a camera and the de- 
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tection means thereof, according to a preferred em- 
bodiment of the present invention. 

[0013] A preferred embodiment of the present inven- 
tion is described in the following by reference to the at- 
tached drawings. Descriptions are given to an embodi- 
ment of a mobile telephone carrying a camera as a port- 
able information terminal carrying an imaging appara- 
tus. FIG. 1 is a perspective view of such mobile tele- 
phone carrying the camera. 

[0014] The mobile telephone according to the pre- 
ferred embodiment of the present invention includes a 
camera body 1 00 that is a first body carrying the camera 
and a body section 200 that is a second body that axially 
supports the camera body 1 00 axially so as to rotate. 
[001 5] The camera body 1 00 has a lens 1 1 0 fixed on 
a side face of the camera body 1 00 and an imaging de- 
vice (not shown in the figures), and the camera body 
1 00 can rotate around a horizontal axis of the body sec- 
tion 200 as shown in the arrow in the FIG. 1 . When im- 
aging is not performed, the camera body 100 is rotated 
such that the side face on which the lens 110 is fixed is 
opposed to the body section 200, and the lens 110 is 
housed inside for the protection thereof. Conversely, 
when imaging is performed, the camera body 1 00 is ro- 
tated such that the side face on which the lens 110 is 
fixed and the side face on which a display means 230 
and an operation input means 250 of the body section 
200 are provided are in parallel to each other, and then 
the lens 110 is exposed to the outside. An image that 
comes through the lens 110 is converted to an electric 
signal by the imaging device to be transmitted to an im- 
age signal processing section carried in the body sec- 
tion 200 as an image signal. 

[0016] The body section 200 axially supports the cam- 
era body 1 00 and places the camera body 100 so as to 
rotate. On a face of the body section 200, the display 
means 230 for displaying an image shot by the camera 
carried in the camera body 100 and the operation input 
means 250 for inputting an instruction for an operation 
of the camera are provided. 

[0017] Next, an internal structure of the mobile tele- 
phone carrying the camera according to the present in- 
vention is described in the following. FIG. 2 is a block 
diagram of the mobile telephone carrying the camera 
according to the preferred embodiment of the present 
invention. The same elements as those of FIG. 1 are 
designated by the same reference numerals, and their 
descriptions are thus omitted. 

[0018] The camera body 100 of the mobile telephone 
carrying the camera according to the preferred embod- 
iment of the present invention is composed of the lens 
1 1 0 for obtaining an optical image of an object of imag- 
ing and an imaging device 120 for converting the ob- 
tained optical image into an image signal. Moreover, the 
body section 200 is composed of detection means 210 
for detecting the direction of the side face on which the 
lens 11 Oof the camera body 100 is fixed, i.e., the direc- 
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tion of the camera, imaging control means 220 for con- 
trolling imaging, display means 230 for displaying a shot 
image, communication means 240 for transferring an 
image signal as the occasion demands, and operation 

5 input means 250 for inputting a command from a user. 
In addition, processing sections that perform ordinary 
functions or processes of a mobile telephone is provided 
in the body section 200. Because these processing sec- 
tions do not directly relate to the present invention, the 

10 descriptions of such sections are omitted here. 

[001 9] The detection means 21 0 detects the direction 
the side face on which the lens 1 1 0 of the camera body 
1 00 is fixed is facing, and transmits the result of the de- 
tection to the imaging control means 220. The detection 

15 means 21 0 detects whether the camera section is on an 
inoperable status because the side face on which the 
lens 110 is fixed is directed to the the body section 200 
owing to a rotation of the camera body 1 00, or the cam- 
era section is in an operable status because the side 

20 face is directed to the outside. The detection means 21 0 
transmits the result of the detection to the imaging con- 
trol means 220. Furthermore, whenever required, the 
detection means 21 0 detects whether the vertical direc- 
tion of an image based on an image signal generated 

25 by the camera section matches the vertical direction of 
an actual image, and transmits the result of the detection 
to the imaging control means 220. 
[0020] The imaging control means 220 controls each 
section that performs imaging processing according to 

30 the direction of the camera obtained from the detection 
means 210. When the side face on which the lens 110 
is fixed is directed to the outside, namely the camera 
section is in its operable status, the imaging control 
means 220 starts imaging processing. For example, the 

35 imaging control means 220 makes the display means 
230 display the image based on the image signal gen- 
erated by the imaging device 1 20. In this case, when the 
imaging control means 220 obtains from the detection 
means 210 information concerning whether the vertical 

^o direction of the image based on the image signal ob- 
tained from the imaging device 1 20 matches the vertical 
direction of the actual image, the imaging control means 
220 performs the processing in orderto have the vertical 
direction of the image displayed on the display means 

45 230 that matches the vertical direction of the actual im- 
age. Moreover, when the imaging control means 220 re- 
ceives an image signal transfer command through the 
operation input means 250, the imaging control means 
220 transmits the image signal through the communica- 

50 tion means 240. On the other hand, when the result of 
detection of the detection means 21 0 indicates that the 
side face on which the lens 1 1 0 is fixed is directed to the 
inside, i.e. , the camera section is in its inoperable status, 
the imaging control means 220 ends the imaging 

55 processing after a designated lapse of time. For exam- 
ple, the imaging control means 220 makes the display 
means 230 end displaying process. The reason why the 
imaging control means 220 watts for a designated lapse 
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of time is to confirm that the camera body 100 does not 
further rotate to direct the camera section to the outside 
again or other similar events do not occur Moreover, it 
is also possible that the imaging control means 220 does 
not automatically end the imaging, but also that the im- 
aging control means 220 outputs a message to the dis- 
play means 230 or the like and ends the imaging after 
receiving a command from the user through the opera- 
tion input means 250. 

[0021] The display means 230 displays the image 
based on the image signal shot by the camera section 
in conformity with the control of the imaging control 
means 220. Moreover, the display means 230 displays 
information such as a message as an occasion de- 
mands. 

[0022] The communication means 240 performs the 
processing of transmitting the image signal to a desig- 
nated destination in conformity with the control of the 
imaging control means 220 besides communication 
processing as a mobile telephone. 
[0023] The operation input means 250 is a button op- 
eration section or the like for inputting a user's com- 
mand. When an operation is performed, the operation 
input means 250 inputs an instruction according to the 
operation to the imaging control means 220. 
[0024] The operation of the mobile telephone having 
such a configuration is described by reference to FIG. 
1 again. 

[0025] The camera body 100 carrying the camera 
section is axially supported around a horizontal axis on 
the top edge portion of the body section 200 so as to 
rotate. Consequently, the camera body 100 can arbitrar- 
ily be rotated as the arrow in the FIG. indicates. 
[0026] When imaging is performed by means of the 
camera section, the camera body 100 is rotated such 
that the side face on which the lens 110 of the camera 
body 1 00 is fixed is positioned on the same plane as the 
side face on which the display means 230 of the body 
section 200 is provided and the lens 110 is directed to 
the outside. It is needless to say that the side face on 
which the lens 1 1 0 of the camera body 1 00 is fixed can 
arbitrarily be changed according to an imaging situation. 
When the detection means 210 detects the turning of 
the lens 1 1 0 to the outside by the rotation of the camera 
body 100, the detection means 210 notifies the turning 
to the imaging control means 220. Moreover, as the oc- 
casion demands, the detection means 210 detects the 
relation between the vertical direction of the image 
based on the image signal generated by the camera 
section and the vertical direction of the actual image to 
notify the detected relation to the imaging control means 
220. The imaging control means 220 starts the imaging 
processing to perform the processing of the image sig- 
nal generated by the imaging device 120. For example, 
the imaging display means 220 makes the display 
means 230 display the image based on the image sig- 
nal. In this case, when the vertical direction of the image 
based on the image signal and the vertical direction of 



the actual image do not match each other, the imaging 
display means 220 performs the processing such that 
the vertical direction of the image based on the image 
signal is inverted upside down. Moreover, when the im- 
s aging display means 220 receives an instruction or com- 
mand for transfer of the image signal through the oper- 
ation input means 250, the imaging display means 220 
transmits the image signal through the communication 
means 240. 

10 [0027] On the other hand, when imaging is ended, the 
camera body 100 is rotated such that the side face on 
which the lens 110 of the camera body 100 is fixed is 
opposed to the top edge portion of the body section 200 
and the lens 110 is housed inside. As a result, the lens 

is no can be protected. When the detection means 210 
detects the turning of the side face on which the lens 
110 is fixed to the inside, thus the retraction of the lens 
110 is detected, the imaging control means 220 ends 
the imaging processing after a designated lapse of time. 

20 Furthermore, as the occasion requires, the imaging con- 
trol means 220 transmits a message to the display 
means 230 to inquire of a user whether the imaging 
processing should be ended or not. When an instruction 
of ending is input through the operation input means 

25 250, the imaging control means 220 ends the imaging 
processing. 

[0028] As described above, the mobile telephone car- 
rying the camera therein according to the preferred em- 
bodiment of the present invention detects the rotation of 

30 the camera body 1 00 so as to enable imaging and au- 
tomatically starts imaging processing. Consequently, 
the user can eliminate annoying operations for starting 
the imaging processing or other operations at the time 
of starting the imaging. Moreover, when the mobile tel- 

35 ephone detects that a user rotates the camera body 1 00 
to house or retract the lens 1 1 0 inside, the mobile tele- 
phone ends the imaging processing automatically or af- 
ter an inquiry. Consequently, the lens 110 can be pro- 
tected and a burden such as the operation at the time 

40 of ending of imaging or the like can be eliminated. 
[0029] Next, a description is given to the detection 
means for detecting the direction of the camera of a port- 
able information terminal carrying the camera. FIGs. 3A 
to 3C are explanatory views of rotations of the camera 

45 section in the portable information terminal carrying the 
camera according to a preferred embodiment of the 
present invention and the detection means thereof. 
FIGs. 3A to 3C are schematic diagrams representing a 
lateral view of the mobile telephone. 

so [0030] Here, the camera body 1 00 is shown by a con- 
vex shape, and it is supposed that the lens 110 is fixed 
at the end of the projecting portion of the convex shape. 
That is, the direction of the projecting portion of the con- 
vex shape is the direction of the camera. The body sec- 

55 tion 200 is provided with a detection switch 1 being a 
first detection means and a detection switch 2 being a 
second detection means along the rotation direction of 
the camera body 1 00. 
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[0031] The detection switch 1 is a detection switch 
that is turned on when the camera is in normal direction, 
i.e., a direction in which the vertical direction of the im- 
age based on the image signal to be generated matches 
the vertical direction of the actual image, and it is turned s 
off when the camera is in any other direction. Moreover, 
the detection switch 2 is a detection switch that is turned 
on when the direction of the camera is inverted in the 
vertical direction, i.e. the direction in which the vertical 
direction of the image signal to be generated and the 10 
vertical direction of the actual image is inverted upside 
down in relation to each other, and it is turned off when 
the camera is in any other direction. The information 
concerning the turning on or off of the detection switch 

1 and the detection switch 2 is transmitted to the imaging is 
control means 220. 

[0032] FIG. 3A shows a status in which the lens 110 
is directed downward and the camera section is retract- 
ed or not in use. In this case, the detection switch 1 and 
the detection switch 2 are both turned off. When the turn- 20 
ing off of the detection switch 1 and the detection switch 

2 is informed to the imaging control means 220, the im- 
aging control means 220 ends the imaging processing 
described above. 

[0033] FIG. 3B shows a status in which the lens 110 25 
is in normal direction and imaging is enabled. In this 
case, the detection switch 1 is turned on, and the detec- 
tion switch 2 is turned off. When the status in which the 
detection switch 1 is turned on and the detection switch 
2 is turned off is informed to the imaging control means 30 
220, the imaging control means 220 starts the imaging 
processing described above. When the detection switch 
1 is turned on, the image inversion processing is not per- 
formed. 

[0034] FIG. 3C shows a status in which the lens 110 35 
is inverted upside down in the vertical direction and im- 
aging is enabled. In this case, the detection switch 1 is 
turned off, and the detection switch 2 is turned on. When 
the status in which the detection switch 1 is turned off 
and the detection switch 2 is turned on is informed to 40 
the imaging control means 220, the imaging control 
means 220 starts the imaging processing described 
above and, when the detection switch 2 is tuned on, the 
image inversion processing is performed. 
[0035] As described above, the starting and the end- 45 
ing of imaging processing and the inversion of the image 
can be controlled according to the turning on and the 
turning off of the two detection switches. Consequently, 
a shot image can rightly be displayed on the display 
means 230 at a desired time without a complex setting so 
or handling. 

[0036] Although a portable information terminal car- 
rying a camera is described as a mobile telephone in 
the aforesaid descriptions, a personal computer, a PDA 
and the like can also be used as the portable information 55 
terminal. 

[0037] In addition, the aforesaid processing functions 
can be realized by a computer. In this case, the process- 



ing of the functions that are be held by the portable in- 
formation terminal carrying a camera are described in a 
program recorded on a recording medium that can be 
read out by the computer. Then, by the execution of the 
program by the computer, the aforesaid processing can 
be realized by the computer. As the recording medium 
that can be read out by the computer, there is a magnetic 
recording device, a semiconductor memory and the like. 
In the case in which the recording medium is circulated 
in the market, it is possible to circulate the recording me- 
dium storing the program in a portable type recording 
medium such as a compact disc read-only memory 
(CD-ROM) or a floppy disk, or, also, it is possible to store 
the program in a computer connected to a network for 
the transfer of the program to another computer through 
the network. When a computer executes the program, 
the program is previously stored in a hard disc device 
or the like connected to the computer, and then the pro- 
gram is loaded in the main memory of the computer to 
be executed. 

[0038] Although the invention has been described in 
its preferred form with a certain degree of particularity 
with reference to the preferred embodiments hereof, 
many changes, combinations and variations are possi- 
ble therein. It is therefore to be understood that the 
present invention may be practiced other than as spe- 
cifically described herein without departing from the 
scope thereof. 

[0039] For example, although the preferred embodi- 
ment of the present invention described above de- 
scribes a detecting means including two detectors, it is 
possible to set a detecting means having one detector 
in which only a position of inversion of image is detected, 
so that an image signal to be generated is inverted only 
when such position of inversion is detected. Further, it 
is possible to additionally provide a detector for the de- 
tecting means in which a position of inoperability, for ex- 
ample, a position in which the camera section faces the 
body of the information terminal itself. 



Claims 

1 . A portable information terminal including a camera 
section capable of imaging or shooting an image, 
said portable information terminal comprising: 

a first body including said camera section; 
a second body connected to said first body so 
as to turn/rotate in relation to said first body; 
a detection means for detecting an exposure of 
said camera section to outside of said portable 
information terminal and for detecting a relation 
between a vertical direction of an image based 
on an image signal generated by said camera 
section and a vertical direction of an actual im- 
age; 

a image control means for controlling imaging 
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using said camera section according to a de- 
tection result of said detection means; and 
an inversion means for inverting the vertical di- 
rection of the image based on the image signal 
generated by said camera section when said 
detecting means detects un-matching between 
the vertical direction of the image based on the 
image signal and the vertical direction of the ac- 
tual image. 

2. The portable information terminal according to 
claim 1 , wherein said detection means comprises: 

a first detection means for detecting turning of 
said first body in a direction in which the vertical 
direction of the image based on the image sig- 
nal generated by said camera section and the 
vertical direction of the actual image match with 
each other; and 

a second detection means for detecting turning 
of said first body in a direction in which the ver- 
tical direction of the image based on the image 
signal generated by said camera section and 
the vertical direction of the actual image are op- 
posite to each other. 

3. The portable information terminal according to 
claim 1 , further comprising an inquiry means for in- 
quiring a user whether the user ends imaging 
processing using said camera section, wherein 

said imaging control means performs said in- 
quiring to the user by controlling said inquiry means 
when said camera section is detected as not ex- 
posed by said detection means, and said imaging 
control means ends the imaging processing accord- 
ing to a result of said inquiry. 

4. A portable information terminal including a camera 
section capable of imaging or shooting an image, 
said portable information terminal comprising: 

a first body including said camera section; 
a second body connected to said first body so 
as to turn/rotate in relation to said first body; 
a detection means for detecting a position of 
said camera section, wherein said detection 
means detects: (a) an off position on which said 
camera section is not available for use, and (b) 
an inverting position on which said camera sec- 
tion inverts an image signal generated by said 
camera section; 

a controlling means for controlling imaging us- 
ing said camera section according to a detec- 
tion result of said detection means; and 
an inversion means for inverting said image sig- 
nal when said detecting means detects said in- 
verting position. 



5. The portable information terminal according to 
claim 4, wherein said detection means comprising: 

a first detection means for detecting said off po- 
5 sition on which said camera section is not avail- 

able for use; and 

a second detection means for detecting said in- 
verting position by detecting a position of said 
first body in relation to said second body in a 
io direction in which the vertical direction of the 

image based on the image signal generated by 
said camera section and the vertical direction 
of the actual image are opposite to each other. 

15 6. The portable information terminal according to 
claim 4, further comprising an informing means for 
informing a status of ending imaging processing us- 
ing said camera section, wherein said controlling 
means performs said informing by controlling said 
20 informing means when said camera section is de- 
tected as not available for use by said detection 
means, and said imaging control means is capable 
of ending said imaging processing. 

25 7. A portable information terminal including a camera 
section capable of imaging or shooting an image, 
said portable information terminal comprising: 



a first body including said camera section; 

30 a second body connected to said first body so 

as to rotate in relation to said first body; 
a detector for detecting a position of said cam- 
era section, wherein said detector detects: (a) 
an off position on which said camera section is 

35 not available for use, and (b) an inverting posi- 

tion on which said camera section inverts an 
image signal generated by said camera section 
upside down; 

a controller controlling imaging using said cam- 
40 era section according to a detection result of 

said detector; and 

an image inverter inverting said image signal 
when said detecting means detects said invert- 
ing position. 
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